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We m developing, in conjunction with the Center for Optics Manufacturing (COM)
in Rochester, NY, an acoustic emission (AE) proximity detector to sense wheel-to-
workpiece separation before contact is made on a p~ision grinding machine tool. The
motivation for developing sucha systemis to reduceexpensive‘air-grinding’at low
in-feedrates(lessthan 100j.unhnin).In onescenario,wequicklyin-feedandmonitorthe
AElevelas thewheelapproachestheworkpiece,untila predeterminedandcalibratedAE
thresholdis reached. Oncethe AElevelsurpassesthisthreshold(indicatinga specified
separationhasbeenreached),a decelerationcommandis issuedto the CNCwhich
decreasesthe in-feedrateto a levelappropriateforgrindingbrittlematerials.Wesurmise
theAE signalpriorto contactis generatedby turbulentinteractionsbetweenthewheel,the
fluidandtheworkpiece.A valuablefeatureofourpmximitydetectionmethodis thatboth
spindlesruerunningandfullcoolantflowis presentin thegrindingzone(i.e.nominal
operatingconditions).

As reportedin a previouspapal, proof-of-conceptforusingan AE-based
proximitysensorhas beendemonstrated.Sincethatrepo~ wehavesuccessfidly
implemented.4Xpr&miiY stmsiugin a closedloopmodewithourCNC. Thispaper
addressesAEsystemrepeatabilityandreportson itsoverallperformanceto date.The
implementationof a similarsystemona commerciallyavailableCNCsphericalgenemtorat
COMis alsodiscussed.

Alongwithproximitysensing,theAEsystemalsoprovidesthe opportunityto
acquireandmonitorin-processAE signalsduringthe@ridingprocess. Thecomelation
betweentheAEsignalsandworkpiecequalityandgrindingefficiencyis shown. The
relationshipof AEandgrindingforceis alsopresentedandwehopeto use thisprocess
informationto betterunderstandthematerialremovalprocesswhengrindingbrittle
materials.
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